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• Digital infrastructures mediate access across different social settings, 
sites, and groups. New links are provided between what is local and what 
is global changing established networks of power. 
• Tracing of power relations is important to understand spatial outcomes 




• The content of the city is constantly evolving from the many social 
interactions in space and time. 
• There are different temporalities from the durability of physical structures 
to the fleetingness of digital data. 
• Urbanism involves the roll-out of hard infrastructures (Graham et al., 
2001). 
• Digital infrastructures emerge as a set (or sets) of ICTs involved in the 
achievement of a societal goal. 
• Physical space presents the socio-cultural substrate for social interactions 
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driven activity by subject 
(person/organisation) 
directed towards object 
(outcome)
Action situations and 
associated rules governing 
interaction with ICTs and 
information artefacts
Origin
Multi-layered: Activity is 
shaping institutional context in 
which authoritiative influences 
are assumed (e.g. collective-
choice and constitutional 
choice levels)
Single layer: flat ontology
Tracing of effects of 
action and transcending 
the technological vs. 
social dichotomy 
Part of ‘physical’ context. 
Humans shape rules for 
access to ICT (‘facilities’) which 
serve digital artefacts 
(enumerable objects)
Anthropological psychology
Artefacts as mediators of 
activity and produced by 
previous activity. Interactions 
create context and artefacts
Multi-layered: action 
composed of activity, actions, 
and operations / Activity 
contributes to shaping its own 
context 
Technology as inscription 
of previous practice. 
Artefacts have 
explanatory power - just 
as humans
Engeström et al. (1996)
Hierarchy 
& context
Activity theory (Bertelsen 
and Bødker, 2003)
Analysing governance of an 
information resource 




between subject’s intent, 
mediating artefacts, and 
object given a social context
Role of 
artefacts
Actor network theory 
(Monteiro and Hanseth, 
1996)
New institutional economics 
(particularly study of natural 
common-pool resources)
Social study of technology 
Unit of 
analysis
Network of actants 
(including  human and 
non-human actors)
Institutional theory (Hess 
and Ostrom, 2006)





































































































































































Scope rules: What are the possible outcomes of the action situation? Are there 
any requirements (for example set by law) of what the outcomes 
should be?
Payoff rules: What benefits can individuals in respective roles expect? What 





Which actors are there with which intentions and what’s their 
relative strength in numbers? 
Information 
rules: 
How are actions contributing to intermediary and final outcomes? 
Are there votes or does the decision reside with a particularly 
powerful actor? Is aggregation supported by a computer 
algorithm?
How do participants claim these roles? If they are formal roles, 
how do they access and leave those?
Aggregation 
rules:
What guidelines or practices determine how information is 
communicated between whom and how? What information is 
accessible for participants in a particular position?
Boundary 
rules:

























































































































































































































































































































System-level: practices and ICTs used 
by ICT platform operators;  
Participant-level: practices and ICT 




System-level: Geographic patterns of 
interaction in producing a spatial plan; 
Participant-level: specific practices 
and ICTs at disposal to citizen 
contributors across seven action 
situations
Study 1 
Analysis of two technical 
interventions — learning from 
outcomes of past projects. 
Understanding the perceived technical 
and institutional challenges of 
embedding new forms of interaction in 
planning. 
1 month
Participants out: 21 retrospective 
interviews (with cues from archival 
data)
Technology out: Case study database; 
mapping of location of 450+ actors; 
reconstruction of event chronologies 
Aim
Study 2
Interviews: Inductive (from the data) 
process coding 
Archival data: Deductive (from 






Analysis of the existing information 
system — identifying opportunities 
for intervention. Understand the 
perceptions of citizens engaging in 
urban planning consultations, the 
information processing practices by 
planners, and the existing “mundane” 
ICT facilities in use
Analysis 
methods
Interviews: Inductive thematic coding 
of institutional & technical barriers
Interviews: Deductive (from framework) 
coding of rules 
Duration
Participants out: interactive framework 
for data collection; two retrospective 






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Information artefact type Author accessExample




Interim versions of plan 
documents [collective artefacts]
Contributors (including those 
paid for by third parties)
Analysis of policy situation 
Structured & curated 
information
Consultation reports, process reflective 
logs, reports to internal review committee
Planners






Drafts of plan documents
Planners
Documented contributions (on 
documents)











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Physical context to 
participation in 
planning (CH5)Organisation of 
existing institutional 
processes (CH6)
Challenges for new forms 
of participation (CH7)
Bottom-up ICT and 
“community 
data” (CH3)
Study 1 — UK Study 2 — Scandinavia
What existing and emergent 
social practices in urban 
planning indicate institutional 
and technical reforms 













































































































































































































• Define common grounds. Clear physical boundaries may be more 
amenable in rural contexts, while in cities communities would require a 
strong social cause. 
• Establish links and build a strong local network. Community groups 
could pool their resources if they wanted more local ownership of the 
technology they use for planning for instance. On the other hand, 





• Consider institutional actor’s processes. For sustainable technical 
interventions, institutional processes need to be considered early on. 
However, HCI actors need to be careful to provide the needs of local actors 
by building on open standards for data exchange and underlying 
technologies. 
• Research and implement data sharing models that stretch the 
prevailing legal frameworks. The degree of ‘local’ ownership of the 
technology is influenced by the provision of institutional frameworks (that 
support them), for example through neighbourhood planning in the UK, and 
the economies of scale (a lack of which would reduce them). 
• Instil ownership. By active consideration of established rules of 
interaction, develop suitable technical means to match established roles 
and responsibility; compartmentalise by use of interoperability standards
• Systematically capture barriers to participation. Planners actively 
organise the information space, therefore they should embed an explicit 
process of formal learning about the information infrastructure. 
• Articulate physical space in participation activity. Planners should more 
actively consider the role of physical space in their participation events by, 
for example, capturing and representing general physical location of 
participants and the physical locale of objects of their interest. 
• Support self-organisation by providing required resources. Stronger 
articulation of physical space could lead to the case for further localisation 
of planning practices as local actors emerge as important mediators (such 
as in the case parish groups). This also includes giving up authority over 
the choices taken for particular localities in their remit and instead providing 



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































RULE codes were derived from the theoretical framework 











Any instances of events that are documented (in archival data) 
or alternatively mentioned by study participant. There are more 
specific events (one offs and particular instances) or more 





Similar to the EVENT class, the ARTEFACT class was applied 
to segments that refer to an information object. For example, it 
was applicable to any documents that were mentioned but also 
specific parts of documents which have some informative 
function (such as a timeline).  
Code class
ARTEFACT::
Any instances of ICT that were mentioned in an identifiable, 
unambiguous way (for example, city council website, planning 
portal, mapping platform). 
Any attributes of a particular study participant. This class is a 
grammatical code class. It is important since this study in 
particular focuses on individual participants as case studies in 
the wider case study. 
PROCESS codes are ideally applied when the participant did 
some action or had an interaction with another person or 
object. I think usually PROCESS codes are more general, but 
here they should ideally apply to one particular person. 
Similar to the EVENT class, the PLACE class applied were 
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Figure	32:	Overview	of	study	participant’s	interactions	as	based	on	archival	data	
The	network	representation	(Figure	33)	reconstructs	any	participant-comment	
linkages	amongst	the	participants	included	in	this	study.	Blue	nodes	represent	participants.	
Radially	around	them,	in	grey,	are	the	comments	that	they	left	on	various	topic.	By	
showing	the	number	of	comment	nodes	for	each	individual,	the	figure	shows	the	
participants’	different	activity	levels.	Participants	E.	Bailey	and	T.	Fletcher	contributed	most	
comments,	while	participants	like	A.	Arrowhead	contributed	the	fewest.	Regardless	of	
their	various	topic	interests	and	locations	(being	in	Lancaster	as	a	resident	or	contributing	
remotely	as	an	off-site	actor),	all	study	participants	could	be	connected	through	their	
comments	left	at	various	points	in	the	underlying	planning	documents.		
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Figure	33:	Actor-comments	network	representation	
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APPENDIX	IV 	
ANALYTICAL	NOTE	ON	ANALYSING	THE	CONTENT	OF	COMMENTS	
For	identifying	topics	communicated	within	comments	on	different	sites,	we	used	
an	advanced	online-accessible	natural	language	processing	(NLP)	service162	to	analyse	the	
text	corpus	for	each	comment.	To	do	so,	a	php	script	was	developed	that	posted	the	text	
corpus	of	each	comment	to	the	NLP’s	Application	Programming	Interface	(API)	and	stored	
the	resulting	responses	in	a	database	table	for	further	processing	(see	Figure	34).	
Keywords	were	extracted	for	each	of	the	1160	comments.	Each	comment	could	return	a	
maximum	of	20	keywords.	In	total,	the	service	returned	15,450	keywords	that	we	then	
used	to	generate	tag-clouds	by	participant	group.	The	weighting	of	keywords	in	the	tag	
clouds	was	determined	by	totalling	the	relevance	scores	for	keywords	returned	by	the	NLP	
for	each	contributor	group163.	
																																																						
162	AlchemyAPI	(http://www.alchemyapi.com/)		
163	For	example	“brown	field”	may	appear	4	times	within	a	group	with	ratings	0.1,	0.5,	0.9,	and	1.	
The	resulting	value	would	be	2.5	(instead	of	the	usual	rating	which	would	have	been	four).	
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Figure	34:	Screenshot	of	the	php	script	that	was	used	to	query	the	AlchemyAPI	natural	language	processing	
(NLP)	service.	The	script	passes	the	text	corpus	of	official	comments	to	the	NLP	service	and	stores	the	returned	keywords.	
	
To	understand	the	key	group-level	concerns,	we	carefully	generated	word	clouds.	
For	the	clouds,	we	used	the	keywords	that	we	extrapolated	from	the	text	corpus	of	
individual	comments.	The	method	for	drawing	the	word	clouds	weighted	the	relevance	of	
individual	keywords	by	forming	the	sum	product	of	the	relevance	of	each	repeated	
keyword	per	citizen	group.	Additionally,	the	algorithm	differentiated	between	tags	that	
originated	Lancaster	(red)	and	non-Lancaster	(blue)	contributors.	In	this	way,	the	content	
of	each	group	competes	with	one	another	as	is	often	the	case	within	formal	town	hall	
meetings.				
For	local	residents	(see	Figure	35),	keywords	‘greenfield’	and	‘brownfield’	site	
clearly	indicate	the	prominent	opinion	that	built-on	land	should	be	redeveloped	before	
empty	greenfield	areas	are	built	upon.	Some	less	frequently	mentioned	words	relate	to	the	
traffic	congestion	that	is	feared	by	some	residents	in	Carnforth	and	Silverdale	as	well	as	
along	the	A6	if	major	greenfield	sites	are	developed	(A6,	traffic,	peak	times).	The	issue	of	
new	housing	(new	homes,	housing,	new	houses,	new	housing,	houses,	housing	
development)	features	prominently.	
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Figure	35:	Keywords	for	participants	without	formal	organisational	affiliation	
As	seen	in	Figure	36,	the	tag	in	cloud	for	developer-affiliated	representatives	shows	
the	frequency	at	which	specialist	terms	are	used.	Here	specialist	terminology	features	
prominently	(land	allocations	DPD,	core	strategy,	paragraph,	policy).	The	names	of	some	
key	sites	are	mentioned	(site,	south	Lancaster,	Whinney	Carr	site).		
	
Figure	36:	Keywords	for	participants	focused	on	development	
Political	representatives	came	from	the	County	Council	(responsible	for	education	
and	highways)	and	national	government	departments	and	agencies	(such	as	Natural	
England).	The	tag	cloud	(see	Figure	37)	heavily	features	green	issues	amongst	local	
government	representatives.	Tags	are	indicative	of	the	concern	for	potential	impact	
(biodiversity,	contamination,	net	loss)	and	uses	special	terms	(e.g.	Green	belt,	Morecambe	
Bay	SAC,	wildlife	corridor,	European	designated	sites).		
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Figure	37:	Keywords	for	participants	from	political	organisations	or	organisations	affiliated	with	government	
Special	interest	groups	include	all	other	mostly	non-profit	organisations,	which	are	
not	politically	affiliated	(see	Figure	38).	Mostly	these	are	either	local	interest	groups,	or	
national	charities	(for	example	English	Heritage,	Sport	England,	and	the	Canal	and	Rivers	
trust).	Recreation	was	an	important	topic	(open	space,	outdoor	sport,	PPG17	study,	pitch	
strategy,	playing	pitches)	but	also	green	issues	(ANOB	management	plan,	Nationally	
designated	landscape,	scenic	beauty).		
	
Figure	38:	Keywords	for	participants	from	special	interest	groups	
The	tag	cloud	for	representation	from	organisations	not	focused	on	development	
(see	Figure	39)	included	infrastructure	providers,	who	have	interests	in	the	area	(such	as	
the	power	station	operator	and	the	port).	It	also	includes	some	other	companies	(such	as	a	
284	
	
mining	operator	and	a	local	ICT	company).	For	this	matter,	issues	of	electricity	delivery	
feature	in	this	post	(national	grid,	live	electricity	conductors,	electricity	transmission).		
	
Figure	39:	Keywords	for	participants	from	business	organisations	not	focused	on	development	
The	tag	clouds	have	given	an	indication	of	the	relative	vocality	of	individual	groups	
(local	and	non-local).	As	expected,	tags	of	local	contributors	feature	prominently	in	the	tag	
clouds	for	participants	without	organisational	affiliation	as	well	as	those	with	special	
interests.	Next	we	concluded	the	analysis	by	considering	the	overall	impact	that	individual	
groups	had	on	the	planners’	choices.	
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APPENDIX	V 	
THE	CASE	STUDY	DATABASE	—	TOWARDS	A	PLANNING	API		
This	appendix	briefly	revisits	the	case	study	database	that	was	the	basis	for	the	
primary	case	study	presented	in	CHAPTER	5	and	CHAPTER	6.	Built	within	a	user-friendly	
relational	database	software164,	it	became	an	invaluable	resource	throughout	my	thesis	
work.	Besides	storing	and	synthesising	archival	data	received	from	the	project	partner,	it	
served	as	project	management	tool.	Beyond	the	synthesis	of	archival	data,	it	contained	
contact	summary	sheets	for	each	research	participant.	Furthermore,	by	linking	participants	
with	their	respective	participant	identifier	in	the	official	archival	data,	the	database	served	
as	a	data	accounting	log	(Miles	et	al.	2014).	
Through	the	data	synthesis,	the	research	database	evolved	over	the	course	of	the	
study	and	represents	another	product	of	my	thesis	work.	For	example,	the	database	can	
now	be	used	as	a	source	for	interactive	online	applications	(such	as	visualisations	and	
analysis).	For	this,	its	underlying	data	structure	provides	a	guideline	for	a	possible	
application	programming	interface	(API)	for	planning	(planning	API).	These	functionalities	
were	important	for	the	analysis	in	CHAPTER	5	.	
V.i Secondary	data	sources		
Several	data	sources	made	up	the	overall	content	of	this	database.	I	would	like	to	
mention	the	most	important	sources	which	were	the	consultation	data	and	event	
attendance	records,	a	full	site	repository	for	the	planning	area,	as	well	as	other	auxiliary	
data	(as	an	example	I	provide	the	index	of	multiple	deprivation,	IMD).		
Participation	in	consultation	and	workshops:	First,	the	base	data	came	from	eight	
data	tables	from	two	consecutive	online	consultations.	The	tables	listed	participants,	
comments	made	on	a	policy	document,	replies	of	officers,	etc.	Furthermore,	event	
attendance	records	for	five	workshops	and	a	smaller	online	consultation	were	added	
based	on	documentation	from	PDF	documents.	Based	on	the	disparate	data	input,	three	
data	tables	were	constructed	that	included	a	unified	participant	list,	a	register	of	all	
comments	and	a	table	with	individual	consultation	events.	
Site	repository:	Second,	the	council	supplied	the	formal	site’s	repository	for	two	
online	consultations.	These	records	included	information	on	the	boundary,	size,	and	
																																																						
164	FileMaker	Pro	12	was	used	within	this	study.	This	product	is	build	and	marketed	by	FileMaker	Inc,	
a	subsidiary	of	Apple	Inc.	
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location	of	individual	sites.	Similar	to	the	unified	participant	list,	a	unified	site	repository	
table	was	constructed	based	on	two	individual	tables	to	increase	the	versatility	of	
references	to	the	same	sites	in	each	of	the	two	main	consultations.		
Additional	data	(index	of	multiple	deprivation):	In	addition	to	the	base	data,	other	
statistics	from	national	databases	were	imported.	For	example,	the	Index	of	Multiple	
Deprivations	(IMD)	was	added	to	the	FileMaker	database.	The	IMD	is	an	established	multi-
dimensional	measure	of	deprivation	of	a	census	area	(super	output	area	=	SOA)	produced	
by	the	UK’s	national	government.	The	measure	can	be	helpful	in	the	consideration	of	
deprivation	as	a	factor	that	influenced	contribution	levels	to	a	local	plan.	Embedding	such	
information	provided	additional	options	to	the	possible	data	analysis.		
V.ii Database	structure	—	A	template	for	a	planning	API?	
Towards	the	end	of	the	thesis	write-up,	the	data	in	the	database	was	sliced	up	into:		
• Contributions:	2500	instances	of	contributing	(in	the	majority	of	all	cases	a	textual	
contribution	but	occasionally	also	a	face-to-face	interaction	in	which	case	there	are	
no	details	of	specific	contributions	or	outcomes)	
• People:	600	individuals	registered	in	the	database	to	have	had	either	of	the	above	
contributions	(text	or	face-to-face)	
• Events:	12	events	meaning	instances	of	interaction		
• Themes:	470	themes,	known	as	“consultation	points”,	which	reference	
contributions	in	online	consultations	to	specific	sections	in	the	underlying	plan	
document	draft.	These	themes	can	represent	a	specific	topic	that	often	has	a	
geographical	attribute.		
• Places:	185	sites	listed	in	the	site	portfolio.	These	only	represent	a	small	submission	
of	the	overall	site	portfolio	of	the	council,	which	at	times	considered	many	
thousands	of	land	pieces,	but	it	was	these	185	sites	that	were	proposed	in	the	2011	
land	allocations	document.	
The	data	provides	a	basis	for	a	planning	API	that	could	be	queried	by	various	citizen	
groups	for	whatever	they	may	be	interested	in.	If	they	are	interested	in	a	particular	point	
in	time,	then	the	event	view	may	be	useful	as	it	contains	statistics	aggregated	to	a	
chronological	sequence	of	planning	events.	On	the	other	hand,	if	a	citizen	was	interested	
in	comments	relating	to	properties	in	an	area,	a	corresponding	geographical	view	(as	
suggested	by	the	'places'	data	table)	would	be	far	more	useful.		
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For	new	forms	of	participation	to	occur,	transparency	of	the	underlying	information	
space	is	of	importance	to	aid	participants	in	finding	the	information	relevant	to	them.	The	
development	of	a	relational	database	for	the	thesis	has	derived	such	a	tool	that	worked	
well	for	retrieving	different	statistical	data	related	to	a	number	of	slices.	What	statistics	or	
data	displays	may	be	developed	is	an	open	question	and	interesting	to	explore	in	future	
work.			
V.iii Benefits	of	database	development		
The	development	of	the	database	was	useful	for	generating	a	technical	support	
tool	as	well	as	a	boundary	object	for	supporting	new	insights	and	learning	about	the	
process.	It	was	possible	to	answer	questions	such	as:	Who	are	the	contributors?	How	
many	are	there?	How	much	did	they	contribute	(both	when	and	number	of	comments)?	
Where	are	they	based	and	what	do	they	comment	on?	All	of	this	can	be	analysed	across	
time	as	well	as	geographical	space.		
From	the	point	of	view	of	the	analyst,	this	resource	provides	the	great	ability	to	
"slice"	the	archival	data	in	different	ways.	An	academic	could	write	a	separate	scholarly	
paper	on	each	of	these	slices.	At	the	same	time,	as	was	suggested	in	the	prior	section,	the	
ability	to	slice	the	dataset	would	be	of	use	to	citizens	who	indicated	that	interactive	data	
representations	for	planning	would	support	their	participation.	Planning	documents	have	
been	criticised	for	being	too	static.			
In	terms	of	data	displays,	such	a	database	helped	to	easily	generate	the	data	tables	
for	novel	data	representations.	As	such	they	could	support	flow	diagrams	(as	used	in	the	
information	systems	analysis	in	this	thesis),	network	analysis,	and	geospatial	analysis	and	
visualisations.	Having	such	ability	is	hugely	powerful	as	in	doing	so	new	insights	can	be	
generated	by	understanding	the	datasets	in	their	entirety	on	aggregate	levels	for	instance.	

289	
	
APPENDIX	VI 	
ANALYTICAL	NOTES	ON	DEVELOPING	AN	INTERACTIVE	IAD	INTERVIEW	
FORM	
This	appendix	briefly	describes	the	development	of	the	interactive	interview	form	
for	CHAPTER	7.	This	interview	form	implemented	the	case	study	framework	within	a	
relational	database	tool165,	so	that	it	can	be	applied	to	a	comparative	information	system	
analysis	of	different	urban	computing	applications.	
VI.i Essentials	
The	visual	interface	(see	Figure	40	for	a	screenshot)	features	the	essentials	of	the	
IAD	framework	and	provides	a	framework	for	research	participants	to	re-articulate	their	
experiences	working	on	their	project	based	on	the	concepts	within	the	framework.	For	
each	project,	it	establishes	basic	information	(project	details	and	resource	characteristics)	
including	the	major	participants	in	the	participant	ecology,	the	various	technologies	used,	
policies	(legal	frameworks	&	3rd	party	guidelines)	encountered,	and	the	ecology	of	the	
artefacts	(both	digital	and	physical)	that	were	in	use.		
Participants	are	then	encouraged	to	restate	their	experiences	in	a	number	of	action	
situations.	They	can	give	action	situations	a	title,	describe	them,	and	detail	a	time	frame	
and	an	outcome.	Participants	are	then	encouraged	to	indicate	the	information	artefacts,	
participants	and	ICT	facilities	that	were	involved	in	this	action	situation.	In	the	final	step,	
participants	would	attempt	to	express	which	institutional	hierarchy	applied	to	action	
situations.	For	action	situations	that	develop	a	context	for	subsequent	action	situations	but	
involve	a	different	set	of	actors	a	“collective	choice”	action	situation	can	be	assumed.	In	
this	thesis,	collective	choices	made	by	planners	affected	the	ICTs	available	to	all	citizens.	
On	the	other	hand,	“operational	level”	actions	were	those	that	had	little	effect	on	the	
infrastructure	but	rather	determined	the	structure	of	individual	participation	events	(see	
CHAPTER	6	).	
																																																						
165	FileMaker	Pro	12	was	used	for	the	implementation	
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Figure	40:	Screenshot	of	the	interactive	analysis	framework	
VI.ii Testing	and	development	
The	development	of	this	tool	occurred	between	early	April	and	May	2014.	Before	
using	the	framework	in	a	research	context,	it	was	tested	twice	in	two	trial	interviews	in	
April	2014.The	trial	interview	helped	to	prepare	a	final	version	of	the	interview	form.	Both	
trial	interviews	were	administered	face-to-face.		
VI.ii.i First	trial	
The	first	trial	interview	involved	a	project	known	as	‘Lucid	Lancaster’,	which	
supported	the	engagement	of	a	large	number	of	Lancaster	residents	and	visitors	in	the	
capturing	of	geo-tagged	photos	with	a	certain	methodology	to	evaluate	their	feelings	
towards	places	in	Lancaster	(UK).	
It	was	difficult	for	the	participant	to	understand	distinctions	between	‘collective-
choice’	or	‘operational	choice’	level	to	these	situations.	Hence	I	concluded	that	this	tool	
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cannot	be	self-administered	by	research	participants	but	that	they	would	require	active	
support.		
Going	through	these	seven	rule	types	that	Ostrom	(2005)	suggested	made	
participants	think	about	the	governance	set-up	that	applied	and	therefore	allowed	
reflection	on	how	external	participants	got	involved	in	the	design	of	the	information	
package	for	this	project.	Overall,	the	participants	thought	that	the	tool	and	the	tool-guided	
interview	were	useful	and	suggested	there	would	be	great	value	in	developing	interactive	
data	visualisations	using	the	data	collected	via	the	tool.		
VI.ii.ii Second	trial	
The	second	trial	involved	a	research	participant	who	led	the	development	of	an	
online-based	video	crowdsourcing	site.	At	the	time	of	the	interview,	the	platform	had	
attracted	GBP	20,000	investment	from	academic	grants.	The	development	of	the	platform	
was	still	incomplete.		
In	this	case,	the	application	of	my	analysis	tool	was	not	straightforward.	Since	the	
development	was	incomplete,	the	test	interviewee	had	difficulties	in	classing	the	project	
as	“temporary”	or	“permanent”.	The	interviewee	pointed	out	that	the	platform	
development	is	not	finished	and	it	is	hoped	that	the	next	design	iteration	will	lead	to	the	
completion	of	the	development	phase.	Due	to	the	discussion,	a	life	cycle	concept	was	
introduced	into	the	final	interview	form	that	so	that	the	‘stage’	of	development	for	the	
information	system	can	be	documented.		
For	similar	reasons,	the	interview	participant	had	trouble	in	identifying	clear	action	
arenas	for	which	we	could	analyse	the	participant’s	and	emergent	habitual	practices	
(rules).	For	the	interviewee	it	was	difficult	to	differentiate	past	action	situations	from	on-
going	issues,	as	he	was	still	working	on	similar	user	interface	changes.		However,	after	a	
while	we	were	able	to	find	an	action	arena	that	was	suitable	for	the	analysis.	This	showed	
the	boundaries	of	the	form	and	trained	the	analyst	in	navigating	choices	with	regard	to	
suitable	action	arenas.		
VI.iii Notes	on	applying	the	form	in	information	systems	analysis	
The	interviews	with	expert	informants	were	then	held	on	the	8th	and	16th	of	July,	
2014	respectively.	Just	as	with	the	trial	interviews,	the	interviews	with	two	expert	
informants	further	helped	us	to	learn	about	the	application	of	the	interview	framework.	
Here,	I	have	captured	essential	outcomes	from	these	‘user	trials’	that	were	useful	for	
adapting	the	interactive	IAD	interview	form.	Judging	by	the	positive	response,	the	
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framework	seems	to	be	useful	as	systems	analysis	methodology	for	which	institutional	
analysis	was	favoured	previously	by	others	(Healey	1999).		
VI.iii.i Defining	action	areas	
Just	as	in	the	earlier	trials,	identifying	and	delineating	meaningful	action	arenas	
proved	to	be	a	challenge.	The	concept	of	circles	of	participation	(Crowston	2011)	was	
helpful	as	it	enabled	identification	of	a	set	of	key	outcomes	that	were	required	to	sustain	
the	operation	or	development	of	the	information	system.	For	example,	Figure	41	shows	
how	the	involvement	of	the	same	team	across	two	proposed	action	arenas	helped	in	
merging	those	two	action	arenas	into	one.	After	action	arenas	were	agreed,	core	
organisers	that	were	central	actors	in	each	action	arena	could	be	identified	and	it	was	then	
possible	to	discuss	the	rule	structure	(habitual	practices)	for	this	interaction	arena.		
	
Figure	41:	Collaborative	process	of	reframing	and	agreeing	on	two	action	arenas	of	“Prototype	design”	and	
“Use	of	[platform	name]”.	
Finding	starting	and	end	points	of	events	associated	with	action	arenas:	It	was	hard	
to	define	the	respective	action	arenas’	duration,	since	the	beginning	and	end	of	activities	
were	not	clearly	definable.	While	final	statements	depend	on	the	interviewee	and	their	
perception	of	the	action	arena,	it	proved	helpful	that	the	analyst	already	had	some	
predefined	suggestions	of	possible	action	arenas	based	on	published	information	on	the	
project.	Before	temporal	bounds	are	specified	in	the	form,	the	analyst	should	note	the	
rationale	of	the	interviewee	for	why	this	date	range	was	chosen.		
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Defining	constituents	within	the	action	arena:	Particularly	during	platform	
development,	it	was	difficult	to	define	the	role	of	the	emerging	platform.	For	example,	if	
an	arena	focused	on	the	designing	of	a	prototype,	it	could	be	argued	that	the	prototype	is	
not	yet	an	ICT	facility.	Participants	needed	clarification	which	artefact	could	now	be	
classified	as	an	ICT	facility.	One	of	the	study	participants	brought	attention	to	this	point	by	
asking:	"So	are	these	the	ICT	facilities	that	enabled	the	prototype	design	or	that	came	out	
of	it?"	The	correct	answer	is	likely	that	other	ICTs	were	required	to	produce	the	initial	
prototype	which	led	to	the	confusion	(see	Figure	42).	
	
Figure	42:	Process	of	clarifying	the	ambivalent	role	of	ICTs	within	the	design	of	the	later	ICT	facility.	
VI.iii.ii Appreciating	multiple	roles	
A	related	challenge	then	is	the	categorisation	of	individuals	and	group	actors	in	the	
participant	ecology	tab	("[a]	stakeholders"),	an	issue	that	will	likely	apply	as	a	limitation	to	
the	other	tabs	on	ICT	facilities	and	information	artefacts.	These	tools	can	play	different	
primary	roles	depending	on	the	action	arena	in	which	they	are	involved.	For	example,	on	
the	constitutional	level,	a	technology	facilitator	might	be	the	main	person	heading	up	the	
main	ICT	facility,	but	once	this	person	gets	involved	in	a	particular	operational	action	
situation,	she	or	he	may	then	perform	as	knowledge	intermediator.	These	transient	or	
multi-role	relationships	should	be	noted	down	in	a	memo	in	relation	to	particular	
constituents	(ICT	facilities,	information	artefacts,	and	people).			
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VI.iii.iii Analysing	rules	
As	the	form	was	used,	the	elicitation	of	rules	began	with	the	'position	rules’	(see	
Figure	43),	and	hence	by	enlisting	the	human	participants	and	their	roles	within	an	action	
arena.	In	terms	of	the	interview,	this	began	by	referring	to	the	role	that	the	study	
participant	played	in	this	action	arena.	All	further	rule	types	would	be	probed	by	
considering	them	according	to	the	human	actors	involved.	The	form	could	be	more	explicit	
about	how	that	worked	as	the	respective	form	only	provides	a	free	form	text.		
	
Figure	43:	Enumeration	of	citizen	actors	within	the	action	arena.	These	provided	the	bases	for	probing	all	other	
rules.	
VI.iii.iv Technical	and	institutional	challenges	
It	was	sometimes	impractical	to	make	clear-cut	distinctions	between	technical	and	
institutional	challenges	for	an	action	arena.	To	some	extent,	technical	and	institutional	
challenges	overlapped	and	were	difficult	to	separate	(a	point	that	Actor	Network	Theory	
frequently	draws	out).	Secondly,	the	analysts	should	consider	what	these	challenges	relate	
to.	For	example,	were	the	challenges	more	related	to	issues	within	the	action	arena	or	
does	it	refer	to	challenges	for	individuals	within	an	action	arena	to	affect	another	action	
arena	(such	as	influencing	a	third	person	or	group).	We	received	a	multi-layered	response	
(see	Figure	44).	Depending	on	the	goals	of	the	analysis,	the	analyst	can	anticipate	these	
ambiguities	and	ask	relevant	clarification	questions.		
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Figure	44:	Probing	for	technical	and	institutional	challenges	provided	for	a	multi-layered	response	
VI.iv Final	notes	on	using	an	interactive	form	
The	interactive	delivery	—	conducted	via	Skype	-	proved	to	be	a	versatile	method	
for	data	collection.	It	resulted	in	good	data	quality	as	the	steps	for	conceptualisation	of	the	
case	were	mutually	agreed	in	the	conversation	between	the	analyst	and	the	participant.		
Participants	managed	to	'surprise'	the	interviewer	through	their	own	inductive	
reasoning.	It	showed	that	the	framework	provided	a	suitable	terminology	for	the	expert	
participant	to	show	their	ability	to	take	on	the	framing	from	the	interactive	interview	form	
(see	Figure	45).	On	the	other	hand,	it	indicated	the	importance	of	careful	choice	of	the	
possible	research	participants.	Research	participants	in	this	case	study	were	well	aware	of	
the	challenges	of	developing	a	platform	that	would	enable	mass-participation,	which	made	
it	easier	for	them	to	use	the	concepts	that	the	framework	provided.		
	
Figure	45:	Self-reasoning	by	study	participant	shows	an	appreciation	of	the	conceptual	categories.	
The	form	and	the	process	of	filling	it	in	were	well	received	by	the	two	specialists	
(see	Figure	46).	I	therefore	think	that	the	interactive	interview	performed	well	as	a	data	
gathering	tool	and	productive	analytical	framework.		
	
Figure	46:	Feedback	by	study	participant		
However,	interview	trials	as	well	as	the	actual	participant	interviews	pointed	to	the	
importance	of	a	trained	analyst.	The	interview	template	does	not	undo	the	need	for	a	
qualified	interviewer	who	has	some	experience	in	using	the	framework.	Although,	on	the	
other	hand,	the	framework	is	only	brought	to	life	within	a	particular	case	study.	The	
objective	in	each	case	study	may	vary	and	hence	the	analyst	would	likely	adapt	the	
framework	to	the	new	requirements	in	each	case.		
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